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SUMVARY

This report summarizes the 1982 investigations of the distribution,
abundance, migration, and habitats of endangered whales of the northern
Bering, eastern chukchi, and Beaufort Seas. Aerial transects and search
surveys were flown in a specially nodified Gunman Goose (N780) in the study
region from m d-April through May and from md-July through m d-Cctober 1982.
Sonobuoys were deployed to collect sounds, and photographs were taken to
docunent distinctive nmarkings on bowhead whal es (Balaena nysticetus) for

possible identification and in an attenpt to estinmate whale sizes. Overall,
366 sightings of 755 bowhead whales were nmade on 94 flights. During spring,
265 bowheads were seen. Two were observed passing east of St. Lawrence |sland
and 40 were seen north of the Bering Strait in late April. The mgratory
route near and east of Pt. Barrow was typical of 1979 to 1981 findings.
Belukha whal es were observed preceding and followi ng the bowhead migration in
spring. In early August, bowheads were observed noving westward in the
eastern U S. Beaufort Sea, nostly north of 70°20" N latitude. Throughout
Septenber whal es were found progressively closer to shore in shallower water
as the westerly migration progressed. In nearshore areas the migration peak
occurred between 18 and 24 September. A second aircraft (ne642) was used from
28 August until 15 Cctober to nonitor bowhead behavior near seism c operations
and provide migration information for NMFS drilling restriction decisions. A
rate of calf sightings per total sightings per survey hour was cal culated from
a combi ned (N642 and n780) sighting count of 42 cal ves between 2 August and 17
Cctober.  Phot ographs of bowheads were calibrated in an attenpt to obtain an

i ndex of length. Four bowhead carcasses were seen in the fall. Al bowhead
sounds recorded were aurally classified and tabul ated.

Three hundred forty-eight gray whales (Eschrichtius robustus) were seen
between St. Lawence Island and Pt. Barrow from 23 My through 11 Cctober.
One hundred and el even gray whal es, including 18 calves, were seen nearshore
of f Cape Lisburne and between Wi nwight and Peard Bay on 31 July. Overal |,

45% of the gray whales seen were feeding. Additional sightings in 1982 in-
cluded one minke whal e (Balaenoptera acutorostrata), two narwhals (Mnodon




monoceros) , twenty-three polar bears (Ursus maritimus), and many ringed seals

(Pusa hispida), bearded seal s (Erignathus barbutus), and wal ruses (odobenus

rosmarus) .



| NTRODUCTI ON

BACKGROUND

The Naval COcean Systens Center (xNosC) San Diego, California, has been
funded by the M neral s Managenment Service (MMS), U S. Department of Interior,
since 1979 to conduct aerial surveys of endangered whales and, secondarily,
ot her marine mammals in the northern Bering (above 62"N | atitude), eastern
Chukchi, and Al askan Beaufort Seas. As part of its responsibilities under the
CQuter Continental Shelf Land Act, National Environnental Policy Act, Endan-
gered Species Act, and other legislation, MVS has continued this work as an
extensi on of previous studies (Ljungblad et al., 1980; Ljungblad, 1981;
Ljungblad et al., 1982). It is expected that results of these studies will be
useful to mMs in making sound decisions relative to | easing, exploration and
devel opnent of the Quter Continental Shelf (ocs).

The bowhead (Balaena mysticetus) has been the principal species for which

information has been collected during the past 4 years of the project. His-
torically, bowheads had a nearly circumpolar distribution north of the 60”N
latitude. However, a long history of exploitation seriously reduced the
nunber of whales in each of five geographically separate stocks (Breiwick et
al., 1982). The western Arctic stock, now estimated to contain as many as
3,000 to 4,000 whal es (Krogman et al., 1982, Dronenburg et al., 1982), is the
group nonitored in this study. From April to June these whales nmigrate north-
ward fromthe Bering Sea through the eastern Chukchi Sea and across the Beau-
fort Sea to summer feeding grounds in the Amundsen Qulf area (Braham et al.,
1980 ; Fraker and Bockstoce, 1980). From August through COctober the bowheads
traditionally mgrate westward into the Chukchi Sea and through the Bering
Strait into the Bering Sea (Ljungblad et al., 1980; Johnson et al. 1981,
Ljungblad, 1981). Mich of their migration passes through or near areas under
or proposed for energy resource devel opnent.

G ay whal es (Eschrichtius robustus) have al so been studied during this

investigation. Principal areas nonitored are the sumer feeding grounds of
the gray whale in the northern Bering and Chukchi Sea (Zimushko and Lenskaya,



1970; Braham et al. , 1979). This population is now estinmated to nunber over
17,500 whales (Reilly, 1981).

This report summarizes the 1982 field results of regional surveys of
endangered whale distribution and abundance in accordance with the objectives
for the year as outlined below. A flight track/sighting chart and descriptive
caption for each flight are presented in Appendix A The distribution of 1982
survey effort and observed densities of bowhead and gray whales, with com
parisons to 1979-1981, are presented in Appendix B.

OBJECTI VES

The objectives of our study have varied slightly each year. During 1982
they were to:

1) determ ne the seasonal distribution, migratory patterns, relative
abundance, and habitats of endangered whales in the northern Bering, Chukchi,

and Beaufort Seas.

2) obtain distributional information on non-endangered marine manmal

sightings incidental to other investigations.

3) describe behavioral characteristics of endangered whal es as observed
in or near existing and proposed Federal |ease sale areas of the northern

Bering, eastern cChukchi, and Beaufort Seas.

4) derive estimates and indicators of relative and/or absolute abundance
of endangered whales in or near the northern Bering, eastern Chukchi, and

Beaufort Sea in existing or proposed Federal |ease areas.

5) utilize such estinmators/indicators to describe spatial and tenporal
patterns of endangered whale distribution, as appropriate.

6) synthesize and further analyze data obtained during investigations
conducted in 1979-1982.



7)  obtain or perform additional analyses of relative abundance indi-
cators, sighting rates and habitat conditions of 1979-1982 fall data.

In conjunction with our survey objectives a second aircraft (N642) was
dedi cated for the period 28 August through 15 Cctober in the Beaufort Sea to:

a) nmonitor seismc operations and provide migration information for
seasonal drilling and seismic restriction decisions;

b) nonitor whal e behaviors to assess possibl e disturbance caused by
sei snographic exploration and related activities for the period 28 August
through 2 COctober, 1982. The reader is directed to Reeves et al. (1983) for a
compl ete report of results on the bowhead whal e/ geophysical vessel nonitoring
effort.



METHODS AND MATERI ALS
STUDY AREAS AND AERI AL SURVEYS

The overall area surveyed included the Bering Sea north of 62°N | atitude,
t he Chukchi Sea east of 169°W longitude, and the U S. Beaufort Sea from Pt.
Barrow to the U.S. Canadian Border offshore to 72"N latitude. This area was
divided into survey blocks (Figure 1 ) suitable to line transect surveys (i.e.,

each block could be surveyed on one flight).

Transect blocks in the Beaufort Sea were roughly divided into three
bathymetric zones: shallow (less than 50 m blocks 1,3,4,5); transition
(between 50 and 2000 m along the continental shelf break, blocks 2,6,7,11,12);
and deep (greater than 2000 m blocks 8,9, 10).

Three types of aerial surveys were utilized to acconplish the objectives

[isted:

1) Line transect surveys with randomy determ ned starting and ending

points were flown to determne distributions and estinmate relative density.
Coverage of no less than 10% of the total area of each block was planned.

2) Coastal surveys were flown to change field stations and to search for

stranded mari ne manmmal s.

3) Search surveys in the spring were flown into areas of maxi mum
probability of sighting bowhead whales and were designed to locate whales,
observe their behavior and follow mgrating individuals or groups. The exact
routes of search surveys were dependent upon weather, sea state, ice condi-
tions and previous patterns of whale sightings (i.e., nunber, headings, swim
speed) . Systematic search lines were flown in spring. These lines were not
random y drawn, however, and shoul d not be confused with |line transect sur-
ve ys. Systematic search lines were flown in areas of open water and in areas
t hrough which whales could mgrate (ice coverage of 9/10 or |ess) which
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changed daily. Surveys were therefore designed “on the spot”, in the air-
craft, depending on where open water was found.

The year was divided into three field seasons: spring (April, Muy),
summer (July), and fall (August, Septenber, Cctober). Respective bases of
operation were None, Pt. Barrow, and Oliktok (spring); Nome and Kotzebue
(sunmer); and Barter |sland, Deadhorse, and Pt. Barrow ( fall).

EQUI PMENT

T™w ai rcraft (N780, N642) were used during this year’'s field effort.
Each was a Grumman Turbo Goose provided by the Ofice of Aircraft Services,
Department of Interior, Anchorage. Both were equipped with a dobal Naviga-
tion System 500 (GNS), which has 0.37 kmih precision. The GNS provided con-
tinuous position updating and transect turning point programmng. Surveys
were planned to be flown at 305 maltitude, but weather forced the aircraft
down as low as 40 m on sone surveys while others were flown as high as 458 m
to maximize visibility and to avoid disturbing the whales. The average survey
altitude was about 150 m  Airspeed varied between 222 and 296 kmh. The
pl ane used primarily for behavioral studies in the fall (N642) had a maximum
flying time of 5.5 h, while the principal aircraft (x780) used for line tran-

sect surveys throughout the season had a maxi num range of 7.5 h.

AN/SSQ-41A, AN/SSQ-41B and AN/SSQ-57A sonobuoys, are passive acoustic
listening systens that contain hydrophore arrays and transmtters. They were
used successfully for recording narine mammal and geophysical boat sounds.
These units have frequency responses of 10 Hz to 5 kHz, 10 Hz to 15 kHz, and
10 Hzto 20 kHz, respectively. sonobuoys are designed to be dropped fromthe
aircraft by neans of a rotochute or parachute. Once in contact with water,” a
sal twater-activated battery energizes the unit. At that tine the parachute
assenbly is jettisoned and the hydrophore array drops to a preselected depth
of 18.2 or 91.4 m (60 or 300 ft). The sounds picked up by the hydrophores are
then anplified and transmitted to a broadband receiver aboard the aircraft.
The receiver output was connected to a Nagra IV SJ recorder with a frequency
response of 25 Hz to 10 kHz + 2 dB at a recording speed of 9.5 cm's. This



recorder has two channels permtting simultaneous recording of waterborne
sounds and verbal conments.

Equi prent used for the first tine in our aerial surveys included an
onboard conputer and a video system Both afforded additional data acquisi-
tion capability and increased precision this year. The Hew ett-Packard 85
(HP-85) conputing systemwas used to store and later analyze the flight data.
The conputer was interfaced with the GNS 500 for precise, autonmatic input of
entry nunber, tine, latitude and longitude. An RCA video canera recorder was
used to record bowhead whal e behavior sequences. Audio from live headset
m crophones and from sonocbuoys was recorded simultaneously by both the video
recorder and the Nagra tape recorder. It has been used to anal yze behavi or
patterns.

DATA COLLECTION (N780)%
/

There were four seats in the cockpit, which has large side wi ndows af-
fording good visibility to all observers. (Observers were positioned so that
t he person navigating was in the co-pilot’s seat, the recorder with tie com
puter was in the |eft-rear seat, and an observer was in the right-rear seat.
The pilots and all observers were connected to a conmon conmunication system
The pilot acted as a limted observer. Each observer was provided with an

i nclinoneter.

Whenever possible the following information was recorded by means of a
28-key data format on the conputer: position coordinates; altitude;, species
identification; nunber in the group; true heading; and estimated sw nmmng
speed. an inclinoneter angle, taken when the sighting was abeam of the air-
craft, was used to determine sighting distances, which were needed for the
derivation of an index of abundance. Notations were also nade regarding the
whal es’” behavior, responses to the aircraft, and the |ocation of sonobuoy
drops. Sea state and ice coverage were recorded according to the Beaufort
scale outlined in Chapman (1971 ) and the aerial ice reconnai ssance and ice

*See Reeves et al. (1983) for N642 data collection nethods.



term nol ogy presented in the Naval Hydrographic Oobservers Manual s (H.0. Pub.

No. 609, H.0.Misc. 15603), respectively.

Any one of four different data entry formats could be selected on the
conputer, depending on the reason for entry. \Wenever possible, the full
28-key data entry format was used when cetaceans were sighted (Table I). If
there were many whale sightings within a short period of time, an abbreviated
17 key entry format could be used. A position update 14-key format, including
data on weather, visibility, ice coverage and sea state, was entered in the
absence of sighting data no less than every 10 mnutes. an even shorter 7-key
entry format was used for extrenely rapid data updates occasioned by mltiple

sightings occurring in a very short period of tine.

The computer provided several advantages over manual recording of data.
It reduced errors in recording and in transcription of data to other fornms and
users. It provided faster and nore accurate data updates because of the
automatic input of entry nunber, tine, latitude, longitude, and altitude.
Anal yses were sinplified because the data were readily available and anal yz-

able without reformatting or transcription to other systens.

Attenpts were nade to photograph or video tape each bowhead whal e sighted
during aerial surveys. Still photographs were made with hand-held 35 m
caneras (O ynpus oM-1) Wth 210 nm | enses using ASA 200 film  Typical ex-
posures were made at one five hundreth or one thousandth of a second shutter
speed at appropriate F-stops. The altitude of the aircraft and the photograph
roll and frame nunber were noted and stored in the conputer. The approach
angle of the aircraft to sighted whales was kept as close to 22° as possible
so that the angle fromthe aircraft to the whales was simlar in nost

si ghtings.

Brightly painted buoyant sticks, 1.0 mlong, were ejected fromthe air-
craft and photographed at a 22° angle at various altitudes; 152 m(5o0ft),
305 m (1000 ft), 610 m (2000 ft) and 915 m (3000 ft). These inmages of the
meter stick were neasured and used in an attenpt to calibrate the measurenent

of whal es from photographs.
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1. Time B
2, Lattituwde
3. Longitrude
4% Allttiitudie
5. Weather
6. survey type [flag)
7. Visibility left
8. Visibility right
9. lce coverage
10. lce type
11. Beaufort Sea state 14-key
12, Water color
13. Water depth -
—14. Photo roll nunber
7-keyd 17-key 15. Photo frame nunber
16, (Cbserver nunber
17. Reason for entry
18. Species sighted
19. Inclinoneter angle
20. Sighting Cue
21, Behavior
Laz. Total nunber seen
23, Adult number seen
24, Adults size estinmate
25, Calf size estimte
26, Swim direction
27. Swim speed estimte
28. Response to aircraft
Table |. Data entry sequence on the Hew ett-Packard 85

conputer. The full 28- key,

abbrevi ated 17-key,

14-key and

7-key entry formats are delineated by flow chart lines

11



The ability to sight surfaced aninals ( *sightability") was reduced due to
such natural factors as rain or snow squalls, fog, haze, glare, high sea
states and the percentage of ice coverage. Changing aircraft altitude because
of weather conditions and cloudy water near river nmouths and shorelines also
reduced sightability. A quantitative assessment of sightability effects on

data acquisition is underway.

Operational Definitions OF Cbserved Bowhead Wal e (Balaena mysticetus)
Behavi ors

Bowhead behaviors were classified by neans of the operational definitions
outlined in Table Il. Behaviors were grossly cataloged into tw types for
purposes of discussion: mgratory behaviors, which included sw nming and
diving; and social behaviors (typically observed in groups) such as mlling,
feeding, mating, calf nurturing, lying still, and displaying. Displays in-
cl uded breaches, spy hops, tail lobs, and flipper slaps.

Data Anal ysis

Whal e sighting locations were plotted seasonally to determne overall
di stribution. Bowhead rel ative abundance and migratory timng were analysed
as nunber of sightings per survey hour. Todetermine if the headings of
whal es were directional (nonrandom, unimodal) Rayleigh's test, the Laubscher-
Rudol ph test, and a chi square conparison of octants were used (Batschelet,
1972). Differences in whale sizes between groups were tested using the Stu-
dent’s t test. Disparity in proportions of behaviors observed and responses
to aircraft were also tested using the chi square test (zar, 1974).

Attenpts were nade to estinmate bowhead whales’ |engths, not as an ab-
solute quantity (e.g., Davis et al,, 1983), but as a relative indicator, or
index. The largest whale neasured was assigned a value of 1.0 and all others
were conpared to that length. These indices, though not a histogram of ab-
solute lengths, may be used to conmment on general topics such as tenporal or
spatial population segregation and relative growth rates.

12
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Behavi or Description
el
&
5 Swi i ng Forward novement through the water propelled by tail pushes; performed individually or as
9 part of a group.
=

Di ving Change of swinming direction relative to the water surface; my or may not be acconpanied by
lifting of the tail out of the water; performed individually or as part of a group.

Milling G oup of whales swimming slowy around one another in close proxinmity (<100m) at the water
surface.

Feedi ng Goup of whales diving repetitively in cloudy water often acconpanied by nud streaming from
the nouth and defecation upon surfacing; nearly synchronous diving and surfacing has been
noted as has echel on formation surface feeding with swaths of clearer water noted behind the
whal es.

Mating Ventral -ventral orientation of a pair of whales often with at |east one other whale present
to stabilize the mating couple; usually in a group of milling whales; pairs appear to hold
each other with their pectoral flippers and may entwine their tails.

E}, Nurturing Calf nursing; proximal swinmmng to an adult; adults coalescing around a cowcalf pair.
3
“ | Lying S ti 11 Single or group of whale(s) at the surface with head, or head and back exposed, showing no

movenent; more conmonly observed in heavy ice conditions than in open water.

FI i pper - Sl appi ng

» | Tail Lobbi ng

3

Ead

g

5

3 [ Spy Hopping
Br eachi ng

whale on its side striking the water surface with its pectoral flipper one or many tines;
seen only in groups, often when slapping whale is touching another whale.

whal e hanging vertically in the water head down with tail out of water and waving back and
forth striking the water surface; seen only in groups, two whales were seen tail |obbing
near each other for OVer aionminutes.

Whale rising vertically fromthe water such that the head and up to one third of the body
including the eye is exposed; seen only in groups.

Whale exiting vertically from the water such that half to nearly all of the body is exposed
then falling back into the water, usually on its side, creating a large splash and
presumably sone sounds.

Table I1. Operational definitions of observed bowhead whal e behaviors.



Measurenents were made on “good” slide images of the |-m calibration

sticks and whales that were projected on a screen. “CGood” inages included
those in which the whale was parallel to the water surface and to the track of

aircraft and not in a flexed or contorted posture. \Wale length fromtip of
jaw to notch of the flukes was neasured. Inmges were neasured to 0.5-mm
precision, which represented between 0.6% and 2.7% of a whale’s length. \Water
refraction, canera vibration and theoretical elongation of the inage due to
aircraft speed could additively account for several percent nore variance but
are considered inconsequential when determning a length index rather than
absolute length. If nore than one inmge was available of a single whale
because of nultiple passes or multiple franes on the sane pass, the size

val ues were averaged. Measurenments of one set of slides produced by three
different observers were averaged to reduce the effect of individual varia-
tions in neasurenent techniques

14



RESULTS AND DI SCUSSI ON

COverall flight effort for the 1982 field season is presented in Table Il
and Figure 2. A total of 377 hours were flown, with approximately 70% of the
flight effort in the Beaufort Sea, 13%in the chukchi Sea and 17%in the
northern Bering Sea.

SPRING ( APRIL, MAY)

Survey Effort and Rationale

In the spring, flight effort was designed to find and follow bowhead
whal es migrating northward through the northern Bering and Chukchi Sea and
eastward across the Beaufort Sea. To this end, search surveys along open
water |ead systems were the predom nant survey types flown (Flights 1 to 13).*
Once bowheads were observed passing Pt. Barrow, systenatic search lines were
flown in the Beaufort Sea (Flights 14 to 17) to eval uate bowhead distribution
on their easterly mgration.

The spring season was 38 days long (17 April to 25 May). Surveys were
flown on 23 days (60.5%. There were 15 down days: 4 (10.5% for aircraft
mai ntenance , 10 (26.3% for poor weather, and 1 (2.6% for logistic
coordi nati on.

Survey Conditions Sunmmary

The ice conditions in the Bering, chukchi and Beaufort Seas this year
were quite variable, conpared with 1981. The ice “broke up” and refroze twice
in the winter before the survey season began in April (Dronenberg, et al.,
1982). During the spring survey season (17 April-25 My), heavy ice coverage
predomi nated. Coverage was highly influenced by wind, currents and to some
degree by river runoff near the river nouths.

*see Appendix A for all flight track/sighting charts.
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BH = bowhead whal e
BE = belukha whal e
GW = gray whale

MW = minke whal e
NW = nar whal

PR = pol ar bear

W8 = walrus

BS = bearded seal
ringed seal

RS_
PN

CT =

uni dentified

pi nni ped

uni dentified

cetacean

Fl i ght
No. Dat e Flight effort Si ghtings:
BH | BE GW MW Nw

1 apr 23 Search Survey, Bering Strait ) 9
2 24 Search Survey, St. Lawence Is. 2 3
3 25 Search Survey, St. Lawence Is. 0 16
4 26 | Search Survey, s. Chukchi Sea 28 56 2
5 27 Search Survey, S. chukchi Sea | 93
6 29 Search Survey, St. Lawence Is. 13 86
7 May 1 Coastal suvey, Nome to Pt. Barrow]| 3 61
8 2 | Search, Pt. Barrow to Deadhorse 0 0
9 3 Search, Pt. Barrow to Deadhorse 36 33
10 4 | Behavioral observation Pt. Barrow | 33 4
11 5 | Search Survey, pt. Barrow to

Deadhor se 11 07
12 7 | Coastal survey, Pt. Barrow to

Nore 13 45
13 9 | Coastal survey, Cape Lisburne

to Pt. Barrow 5 1
14 10 | Systematic search, Pt. Barrow

to Deadhor se 12 06
15 12 | Systematic search, Pt. Barrow

to Deadhorse 36 69

Table I1l. Overall flight effort and sightings,

CT WS BS RS

89 3 1

6 0 0

192 10 2
177 2

0 | 0

67 5 0

2 24 11

0 0 0

0 22 0

0 0 0

0 0 0

0 1 1

0 1 0

0 0 0

0 3 0

by date.

PN

Total/calf o= dead (not included in total count)

PR
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Flight

No. Dat e Flight effort
BH BE GW

16 13 Systematic search, Pt. Barrow

to Deadhorse 60/1C| 114
17 14 Systematic search, Pt. Barrow

to Deadhorse 9 53
18 19 Transit Pt. Barrow to 0liktok 0 0
19 21 Systematic search, oliktok to

Barter Is. 0 0
20 22 Coastal search, wainwight to

Nome 3/1C 4
21 23 Transect survey, Block C o 8 2
22 24 Transect survey, Block A &

St. Lawrence 0 12
23 25 | Search King Is. 0 71
24 July 10 Transect survey, LG, N. Bering

Sea 17
25 11 Transect survey, La, N. Bering

Sea 39(1D
26 12 Transect survey, LG, N. Bering

Sea 28(1D
27 17 Transect survey, LG, ~. Bering

Sea 17
28 18 Transect survey, Blocks G & H 9/1C
29 19 Transect survey, Block C [1D) 54(2D
30 24 Transect survey, Block C 3 42
31 30 Transect survey, Blocks G & H 3
32 31 Coastal survey Xotzebue toO 11/18C

Barter Is. (2D)
33 Aug 1 Search, Barter Is. to Deadhorse 0
34 2 Transect survey, Block 5 7
35 5 Transect survey, Block 4 0
36 6 Transect survey, Blocks 4, 5 & 32 7

Table 111.

Overal|l flight

ffort and sightings

Si ghtings
NW | xT WS BS RS PN PR
2 13 2
0 18 0
0 7 0
0 29 2
! 17 10
210 3 4
62 7 0
2092 7 8
1
2 10
(1D) 3
9
(7D) 6
171D) 4
1
11 (39D) 1
00(62D 49
4
by date. (Cent’d)



gl

Fli ght
No. Date Flight effort Si ghti ngs
BH | E Gw MW NW CT WS BS RS PN PR

37 7 | Transect survey, Blocks 6, 7 & 8 27/2Cc| 1 1 1
38 8 | Transect survey, Blocks 6 & 7 19 5 2
39 11 Transect survey, Block 4 0 2
40 12 Transect survey, Blocks 1, 2 and 6 0 5 2
41 14 | Transect survey, Block 4 0 5
42 14 Transect survey, Block 6 3 5
43 15 | Transect survey, Block 7 20/3c| 3 1 2
44 16 | Transect survey, Blocks 5, 6 & 7 14/1Cc| 8 3 1 17
45 17 Transect survey, Blocks 6 & 2 3 5 1 1 8
46 18 | Transect survey, Blocks 5 & 7 14/4c| 8 1 1
a7 20 | Transect survey, Block 7 2/lc| 5 2
48 20 Transect survey, Block 4 o 1 6
49 21 Transect survey, Block 6 1 2
50 22 Search, Block 1 0 |
51 23 Transect survey, Blocks 6 & 4 0 1 1
52 24 | Transect survey, Blocks 1 & 2 0 4
53 24 | Transect survey, Block 9 2 8
54 25 Transect survey, Block 5 1 5
55 28 Transect survey, Block 4, 5 & 7 0 1 21
56 Sept 1 Transect survey, Block 5 0 2
57 | Transect survey, Blocks 1 & 4 0 1 14
58 2 Search, bl ock 1 1 4
59 4 | Transect survey, Block 5 5 3 4
60 7 | Transect survey, Blocks 4 & 6 0 1 3
61 8 | Transect survey, Blocks 8 & 9 4/lc 1
62 11 Transect survey, Blocks 5 & 7 o
63 14 | Transect survey, Blocks 4 & 5 1 2
64 15 Transect survey, Block 5 . 42/3C 1 1
65 15 | Transect survey, Blocks 4 & 6 1 2
66 16 Transect survey, Block 5 61 /4C 2
67 18 | Transect survey, Blocks 1 & 3 0 11

Table I1l. Overall flight effort and sightings, by date. (Cent’d)



Fl i ght
No. Dat e Flight effort Si ghtings
BH B] GW MW NW cr WS BS RS PN PR

68 21 Transect survey, Block 3 2 2
69 23 | Transect survey, Block 3 & 11 (1D) 1 97
70 24 Transect survey, Blocks 1 & 2 159/3c 8 1
7 25 | Transect survey, Blocks 3 & 12 ) 7
72 27 Transect survey, Blocks 3 & 11 2
73 28 | Transect survey, Blocks 12 & M 14(1D 18 1 2
74 29 Transect survey, Block 1 5
75 30 | Transect survey, Blocks 3 & 6 4
76 Ot 2 | Transect survey, Blocks 12 & M 7 1 2 1 25 8
77 3 | Transect survey, Block u 2(ID 4 2
78 4 Transect survey, Blocks 1 & 3 10/1C
79 5 | Transect survey, Block 11 7 £ 10
80 7 Ice recon. 0
81 9 | Transect survey, Blocks 12 & M 9 362 14 2
82 10 | Transect survey, Block 3 0 1
83 11 Transect survey, Block M 0 2 68 32
84 12 | Transect survey, Blocks 12 & M 3 7 3
85 15 | Search survey, Deadhorse to

Herschel Is. 1 2
86 16 | Transect survey, Block 11 0 1
87 17 | Transect survey, Blocks 12 & M 1 2
88+ 6 | Transect survey, Blocks 4 & 5 3
89 9 | lce recon., Block 6 0
90* 11 | Transect survey, Block 1 0 5 1
91* 12 | Transect survey, Block 4 0
92+ 13 | Transect survey, Block 5 0
93* 14 | Search survey, Herschel Is. 1
94+ 15 Search survey, Block 10 0 1 3

Tot al 755 1. | 48 1 2 2 | 1458 | 197 13 45 | 23

(* Ne42 flights)

Table I'l1. Overall flight effort and sightings, by date. (Cent’ d)
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Figure 2. Overall flight effort, 1982.
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Satellite photography (Figure 3) shows the general ice conditions in late
April. In the northern Bering Sea winds and currents formed |arge areas of
open water in the lee of land formations such as St. Lawence Island. Mbst
other areas were covered by 8/10 to 9/10 broken floe ice.

In the chukchi Sea very heavy ice (greater than 9/10 coverage) predom n-
ated. It consisted of broken floe with very large (over 2 kn) pieces of pan
ice. Wnds and wind-driven currents opened up a nearshore |ead system ex-
tending fromthe Icy Cape and Cape Lisburne area to Pt. Barrow.

In the Beaufort Sea shore-fast ice extended over all shallow (less than
20 m water areas. There was no open water south of the 71° N latitude line
fromPt. Barrow east to the 147° Wlongitude line. Broken or cracked ice
covered 8/10 to 9/10 of the area between the 71°N and the 72°N latitude lines.
Smal | “ponds” of open water existed in the cracks or between |arge pieces of
pan ice but these were usually quickly covered by new or grease ice. There
were no well defined east-west [eads as noted in 1981 . (Ljungblad et al.,
1982.) The area north of the 72° N latitude was generally solidly covered as
in previous years, although very little pack (nmulti-year) ice was noted. In
late May, the ice coverage in the Beaufort Sea changed slightly due to terres-
trial runoff and nelting. Less than 9/10 coverage was noted east of Harrison
Bay as well as a lead systemthat extended from 70°27'N, 146°w east to just
north of Barter Island at 70°10'N, 142°W.

Sea states during spring surveys ranged froma Beaufort ot (light ripple,
wind 1-6 knots) to 07 (foam w nd 28-33 knots), but averaged 03 (scattered
whitecaps, wind 11-14 knots) . The exception was 1 May (Flight 7) in the
nort hern chukchi Sea when sea states averaged Beaufort 05 (many whitecaps,
wi nd 19-24 knots) to 07.

Di stribution
Bowhead whal es were seen from st. Lawrence Island to pt. Barrow and in

the Beaufort Sea as far east as 144°w |longitude at 71°30'N latitude. In the
Beauf ort Sea, bowheads quite comonly left holes (“ice tracks”) in freshly
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Figure 3. Satellite photograph, 26 Apdl 1982. Note open-water areas northwest of St.
Lawence Island and along the northwest coast in the Chukehi Sea.
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Figure 4. Bowhead ice track photo, May 1982,

formed ice when they surfaced to breathe (Figure 4). Ice tracks were oval-
shaped holes estimted to be about 3 malong their |ongest axis. Small pieces
of broken ice were comonly seen scattered around the perineter of each hole,
indicating that the break came from beneath the surface. The tracks were
clearly visible when formed but deteriorated within several hours and were

seen along the migration route intermngled with actual whale sightings.

The overal |l distribution of 144 sightings, representing 265 bowheads seen
between 24 April and 25 May, is shown in Figure 5. In the northern Bering
Sea, two bowheads were seen northwest of St. Lawence Island and two whal es
were sighted east of the istand on 24 April and 29 April, respectively. All
ot her bowheads seen in early spring (25 to 29 April) were found inornearthe
Bering strait, or in thenearshorelead in the chukchi Sea between Cape
Li sburne and Pt. Barrow.
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Figure 5. Overall distribution of 144 sightings representing 265 bowhead whalesseen bet ween 24 April
and 25 May 1982.
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In the Beaufort Sea bowheads were observed from Pt. Barrow east to 180 km
northwest of Barter Island between 1 May and 25 May. Sightings were clustered
around the 71°30'N |latitude |ine where ice coverage remained 8/10 to 9/10
t hroughout the survey period. Transect surveys were not flown in the spring;
thus, line transect density or abundance estimates were not cal cul ated.

Mgration Timng and Habitat Relationships

Bowheads observed in late April were distributed over a 1000 km range
fromSt. Lawence Island past Pt. Barrow and were seen at either of these two

extrenes on two consecutive flights on 29 April and 1 May.

Two bowhead whal es were sighted north and east of St. Lawence Island at
64°23,5'N, 170°17.8'W on 24 April (Flight 2) and two were seen swi nmm ng east
of the island (at approxinately 63°30'N, 168°30'wW) on 29 April (Flight 6).
Though bowheads typically migrate to the west of the island, some may mgrate
around the east end using what is considered a less inportant route, (Braham
et al., 1980). Bowheads seen in the Chukchi Sea were |ocated just north of
the Bering Strait or in the nearshore |ead between Cape Lisburne and Pt.

Bar r ow.

Fewer bowheads were observed in the Bering and cChukchi Seas in 1982
compared with previous years. There were no large groups or concentrations
of whales north of the Bering Strait or north of St. Lawence Island as there
were in 1980 and 1981. This may be attributed to the fact that there was very
little open water in the northern Bering Sea or southern chukchi Sea in 1982,
or it may be that the presence of such concentrations is highly variable. It
i s possible that sone bowheads may have proceeded northward from the north-
western Bering Sea along the Soviet coast, where, as the satellite inagery
showed, there was little ice coverage to inhibit their mgration (see Figure
3). Usually bowheads mnove northeastward across outer Kotzebue Sound through
smal | cracks and leads that develop along the edge of the |andfast ice between
the Bering Strait and Pt. Hope (Braham et al., 1980). W did not encounter
any leads along the landfast ice in 1982 and suspect that whales may have
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passed through the Chukchi Sea further west than we noted previously (west of

169°W longitude), utilizing open-water cracks and discontinuous |eads to make
their way to the nearshore lead at Pt. Hope.

Five bowheads were sighted at Pt. Barrow as early as March (Dronenberg et
al., 1982) during one of the ice breakups. The main mgration past the north
sl ope, which seened to be dependent upon the ice conditions, began in nid-
April and lasted through nmid-Muy (Dronenburg et al., 1982). After bowheads
rounded Pt. Barrow, they were observed heading due east on a mean heading of
87.3° (true) with significant clustering about this nmean (Rayleigh test,
v=10.61, p < .001, n= 66) migrating through the little open water that
existed. lce tracks were observed often interspersed with whale sightings. As
the whal es nmoved east they began dispersing over a broader area. The overall
di stribution of bowheads in the Beaufort Sea clustered around the 71°30'N |ine

and largely echoed the findings of previous years.

The portion of the mgration past Pt. Barrow that we observed was divided
into two phases or “pul ses” (Braham et al.,1980). The first phase occurred
between late April and 6 My, and the second from9 My to 25 May. Analysis
of sightings per unit effort (spug) of searching (1.0 hour of flight tine)
shows two periods of peak sightings, one in each phase or pulse, on 3 and 4
May and on 12 and 13 May (Figure 6). These times agree closely with sighting
peaks from the census ice gamp counts (Dronenburg, et al., 1982). This may be
a coincidence due to good sighting conditions.

The whales in the first phase were estimated to have been of medium index
size (x = 0.524 + 0.119, s.d.) and travelled in groups of 2 to 5 animals.
Social behaviors were conmon including possible mating activity. Some whal es
were observed covered with rmud, indicating feeding or exploration of the
bottom or near-bottom No calves were seen in the first phase. Only 12% of
the animals encountered responded to the aircraft. |Ice coverage during this
phase was 8/10 to 9/10. After 9 May (the second pul se), whales of a larger
size {(x = 0.721 + 0.163 s.d.) were observed. On the basis of Student’s t
test, these animals were significantly (p < 0.01, t = 3.46, df = 41) larger
than those seen during the first phase. Wales in the later pulse travelled
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Figure 6. Bowhead sightings per unit effort (SPUE), spring 1982.

28

14




east with fewer social displays. |Ice coverage averaged 7/10 to 8/ 10 and

consisted of broken floe ice with nore scattered open-water “ponds.”

Two cowcalf pairs and several suspected cowyearling pairs were seen in
the second phase. On 13 May an estimated 6-mcalf and an estimted 14-m cow
were observed off Pt. Barrow at 71°34'N, 155°17'w as they were headi ng east at
about 3 kmlh. On 22 May a cowcalf pair was observed in the Chukchi Sea at
67°59'N, 166°48'w, far south of the earlier portion of the migration. The
estimated 15-m cow was brownish with a white chin patch and was slowy moving
north. The estimated 6-m calf, which was nottled tan with a light rostrum and
white on the fluke stock, was seen al one, under, over or beside the cow. No
recruitnent rate was derived based on these sightings. A further discussion
of bowhead calf sightings is presented in the “fall” section of this report.
After 20 May, 26 calves were reported fromthe ice census canp, (Dronenburg et
al., 1982).

Behavi or and Sound Production

The nost common behavi or observed in the spring was active mgration
(Table 1V). Mst whales were solitary or in |oose noving groups. 1In the
northern chukchi and Beaufort Seas, the migration did not appear as hurried or
as determned as in the south or as reported in previous years. Social be-
havi or, including possible mating, was nixed with active swinmmg. In fact,
sonme whal es on the Chukchi Sea were observed swi nming south, or against the
mgration. Conpared with 1981, nore social behaviors (22.7%, possibly in-
cluding mating, were noted in the Beaufort Sea. In past years the migration
was observed to be direct and uninterrupted through the Beaufort Sea.

Three bowheads covered with mud were observed east of Pt. Barrow diving
in less than 20 mof water. It is not known if this activity was associ ated
with feeding. Mny groups of up to five bowheads were observed milling and
touching northeast of pt. Barrow. Twice a whale was observed to approach and
apparently alter the heading of another whale. The two then resumed the
heading of the approached whale. The resulting track resenbled an “S.”
Several hours of video and audio tape recordings of these whales were
obt ai ned.
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Bering sea | Chukchi Sea Beauf ort Tota 1
# % #1 % #1 % # %
Behavi or
Swi m 3/60.0 23/38.3 139/69.5 165/62,3
Dive 0/0.0 13/21 .7 11/5.5 24/9.0
Still 0/0.0 18/30.0 16/8 34/12.8
M 11 0/0.0 2/3.3 21/10.5 23/8.7
Di spl ay 0/0.0 0/0.0 31 .5 311
Feed 0/0.0 0/0.0 1/0.5 1/0.4
Mat e 0/0.0 3/5.0 9/4.5 12/ 4.5
None 2/40.0 1/1.7 0/0.0 3/1.1
Tot al 5/100 60/ 200 200/100 265/100
Mean G oup
Si ze 1.20 1.58 2.00 1.84
Response to
Aircraft
Yes 0/0.0 6/33.3 9/9.2 15/12.7
No 2/100.0 12/ 66.7 89/90.8 103/87. 3
Table 1Iv. Summary of bowhead behavior, group size and responses
to aircraft, spring 1982.
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Few bowheads in the Chukchi (33.3% and fewer in the Beaufort (9.2% responded
to the aircraft. (Table IV).

Sonobuoys were dropped once in the chukchi Sea, three tines in the north-
ern Bering Sea and seven times in the Beaufort Sea. Location and recorded
subj ect of soncbuoy drops are sumarized in Table V. Sonocbuoys were dropped
near bowhead whales (and occasionally in areas where whales might be) in an
attenpt to deternmine their presence acoustically. Sonetimes nore than one
soncbuoy was dropped in an area when additional whales were sighted or if the
first one malfunctioned. Hydrophore depth was usually 18.2 m

A conprehensive aural analysis of bowhead sounds recorded in spring 1982
is provided in Table VI. Al sounds were played back at the recorded speed
and placed into sinple or conplex npan, and trunpet sound categories based on
past anal yses of bowhead sounds (Ljungblad et al., 1982). Call rate was
derived as a relative index of sound production by dividing the nunber of
calls by the nunber of whales seen for a sanple unit of duration. Sinple
moans are tonal, wusually frequency nodul ated (FM sounds often with harnonic
structure. Sinple noans were classified as follows:

up - ascending frequency nodulation
down - descending frequency nodul ation

constant - no discernible frequency nodulation
i nflect

combi ned ascending and descending frequency nodul ation

hi gh - short (FrM calls above 800 Hz.

Conmpl ex npans are sounds with a pulsive character, and varied conponent struc-
ture. QOccasionally sinple or conplex noans exhi bited both FM and pulsive
conponents . Aurally these calls sounded ‘conplex’ and were so categorized for
the purpose of this initial analysis. Trunpeting sounds were high frequency
(800 Hz -5000 Hz) calls that contain both FM and pulsive conponents. The
sound categories presented here are conparable to those reported by Wirsig et

al, (1982) for bowhead sounds recorded in the eastern Beaufort Sea.
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Fit. Speci es Sounds
No. Dat e Area subj ect recor ded Comment s
2 4/ 24 N. Bering Sea bowheads BE, BS No BH sounds
4 4/ 26 s. Chukchi Sea | bowheads BH, BE, BS BH cow/ cal f;
N. Bering Sea few bowhead sounds
6 4/ 29 N. Bering Sea bowheads BH, BE
8 5/2 E. Beaufort Sea [ bowheads BH, Bs few bowhead sounds
9 5/3 E. Beaufort Sea | bowheads BH, BS "s" track; few
bowhead sounds
10 5/4 E. ‘Beaufort Sea |bowheads BH, BE, BS sl aps
1 5/'5 Beaufort Sea bowheads BH, ES
16 5/13 Beaufort Sea bowheads BH, BE cow cal f; cow/yr.
good BE
17 514 W Beaufort Sea |bowheads BH, BE
19 5121 W Beaufort Sea | bowheads BS
Table V. sSoncbuoy drop |ocations and subject species, spring 1982.



1%

CALL TYPE #(%

No. Sinple conpl ex
sample bow- | Cal | Cener al
Date | luratior | heads [rate behavi or up dewn [poisitdii | inf lect | high| grow | trunpet noi se Conment N
mld
soci al BS, BE
4/2¢ 16" 28 0.08 | sw ming 8(23) 4(11) 3(9) 16(46] a(11) | aircraft cow cal f 35
mld
soci al BE (100+)
4/2¢ | 22" 13 0.11 SwWi i ng 7(23) 6(19) 2(6) 15(48] 1(3) | aircraft 31
5/2 24" 42 0.03 | swiming 17(53) 3(9)1 3(9) 2(6) (13) 3(91 BS 32
BS st
5/3 27" 42 0.06 SW i ng 23(36) 15(23) 6(9) 5(8) 15(23) aircraft track 64
mat i ng BS, BE
5/4 95" 27 0.10 hi gh soci al 21(8) 25(10) lo(4) 7(3) 1(8) | 118471 | as(19) | HO noise | slaps 250
SW i ng BS
5/5 36" 1 0.32 | mld social 15(12) 19(15) 4(3) 5(4) 3(2) 52(41) | 29(23) | aircraft 127
SW i ng
5/13 | 58" 5 0.43 | mld social 28(22) 13(10)| 12(10) 4(3) 61(49] 7(s) | BE (good) 125
BE
5/14 | 35" 12 D.23 | mld social 24(25) 17(18)| 10(11) 8(8) 32(34) 4(a) | (distant) 95
TOTAL 143(19) 02(13) 47(6) | 31(4) 1(4) | 312(41) | 93(12) 759
BS: bearded seal
BE: belukha whal e
Table wi. Results of initial aural analysis of bowhead sounds recorded in spring 1982.



Most sounds recorded in spring, especially of whales engaged in social’
behavior, were conplex noans. O a sound sanple containing 759 discrete
calls, 53% were conplex mpans and 47% were sinple mpans. Sinple npbans were
recorded nmost often from whales that were actually swinming. Mny conplex
sounds were recorded from sonobuoys dropped near socializing groups of bow-
heads in the spring (4 May). This is simlar to inpressions from past years’
data, suggesting that migrating bowheads may produce fewer sounds than sta-
tionary whales and/or social groups.

A conprehensive discussion of all bowhead sounds recorded in 1982 is

provided in the fall section of this report.

Qt her Species

Gray Wiales (Eschrichtus robustus)

Two gray whales were seen in Block Cin the northern Bering Sea on 21

May.  They were swinming through broken ice (2/10) heading northwest and dove
in response to the aircraft. Their location is incorporated in the sighting

chart for sunmer sightings, Figure 8.

Belukha whal es (Del phi napterus 1leucas)

In the spring, belukha whal es were seen well ahead of, acconpanying (as
close as 15 m and well behind the main group of mgrating bowheads in the
northern Bering and Chukchi Seas. The distribution of belukha sightings in
spring is shown with the fall distribution in Figure 30. Belukhas were often
seen actively keeping small pockets of water ice free by sw mming back and

forth through them They also occasionally remained still so that new ice
formed around them  The whales were evidenced after their departure by “ice
donmes”. A “nursery” of approximately 50 adult belukhas, many with cal ves was

seen 5 km south of King Island in the Bering Sea in |late Muy.
Belukha sightings east of Pt. Barrow were generally north and east of

bowhead sightings. Apparently these whales nove to deeper water north of the
bowhead’s migration route while actively mgrating in an easterly direction.
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They were often seen as a continuous stream of animals in small |eads, cracks,
and open water pools northwest of Pt. Barrow. Belukhas were observed breaking
through light grease ice to breathe. These holes in the ice nmade by belukhas
were consistently sighted east and northeast of Pt. Barrow in My.

Over 500 belukhas, nmostly adults, were sighted north of Pt. Barrow near
72°N, 155”42'w on 10 May in water about 200 mdeep. This is the third year
that large nunbers (400-600) of belukhas have been encountered northeast of

Pt. Barrow in the spring

Nar whal s (Mbnodon monoceros)

™0 mal e narwhals were observed lying in 8/10 ice coverage 8 km ww of
King Island in the Bering Sea on 26 April (Figure 7). The whales were about 4
mlong with 2-mtusks and of a mottled grey coloration. Wen first encoun-
tered they were lying still at the surface close to the ice edge facing south;

they slowy turned to the north and dove under the ice.

These whal es had apparently wintered in the Bering Sea and were migrating
north with the bowhead and belukha whales. An Arctic whale of the same famly
as the belukha whal e, narwhals generally nove north and south seasonally with
the prevailing ice coverage and are commonly found between 70"N and 80"N

(Reeves and Tracy, 1980). The narwhal is generally thought to be a deep-water
species relative to the nore coastal belukha. The only recent record of

narwhal s south of our sighting is that of a stranded (live) aninal on the
Al aska Peninsula at 56°N, 161°W (Geist et al., 1960) in April 1957.

Pi nni peds

Wl rus (odobenus rosmarus), bearded seal s (Erignathus barbatus), and

ringed seals (pusa hispida) were encountered on nost flights made in spring.

Wal rus were commonly seen in the northern Bering and chukchi Seas but rarely
in the Beaufort Sea. A peak sighting of over 2000 aninals near King Island in
the Bering Sea was nmade on 25 May.

35






Figure 7. The first record o fasighting o {live narwhals in the offshore water of the Bering Sea: two males
nea King Island , 26 April 1982,
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Bearded and ringed seals were usually seen in the Beaufort and Chukchi
Seas in spring. Bearded seals were often Iying along cracks in the ice, wile
ringed seals were found near holes they had maintained in the ice. Calving
and pupping were observed in May in the Bering Sea as indicated by blood
stains on the ice.

Pol ar Bears (Ursus maritimus)

Two polar bears were seen in the spring. (ne, seen on 2 May (Flight 8),
was approximately 60 km north of Smith Bay (71°28.5'N, 154°19.,7'W); the second
seen on 21 May (Flight 19) was approximtely 50 km NNW of Denarcation Bay
(69°54.9'N, 141°57.2'W).
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SUMVER ( JULY)
Survey Effort and Rationale

In July, line transect surveys were flown in blocks C, G and H and 4
flights were nade over the chirikov Basin extending roughly between St.
Lawence Island and Bering strait (Flights 24 to 27). These latter flights
were in support of an MVS/ OCSEAP-funded* gray whal e feeding study conducted by
LA Ltd. Environmental Research Associates. Qur surveys of the area (since
1981) have been designed to determine the distribution, relative abundance
and, to the extent possible, the gross behavior and movenment of gray whal es.

Gray Whal e Distribution, Relative Abundance, and Behavi or

A total of 320 gray whal es and 8 gray whal e carcasses were sighted
between St. Lawence Island and Pt. Barrow in July. Twenty-six gray whales
were seen in the northeastern Chukchi Sea from 28 Septenber to 11 Cctober and
are discussed in the “fall” section of the report. Figure 8 shows the dis-
tribution of all gray whale sightings in the northern Bering and Chukchi seas
in 1982. Apparent areas of concentration included: near the southeastern and
sout hwestern coast of St. Lawence Island; a portion of the Chirikov Basin
northwest of King Island; an area just off Cape Lisburne; and one area ex-
tendi ng roughly from wainwright to the southern end of Peard Bay. This dis-
tribution is generally simlar to that seen in previous years (More and

Ljungblad, 1983).

Gay whale density estimates for regions in the northern Bering and
Chukchi Seas are presented in Appendix B. Wien conparing density estimtes
between years for this region it should be noted that the area was surveyed

t hroughout May, June and July in 1981, while the 1982 efforts were confined to

*QOCSEAP = CQuter Continental Shelf Environnental Assessnent Program Noaa, us.
Depart nent of Commerce.
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Locations of 8 gray whale carcasses are denoted hy a triangle (A)
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the last half of July. Thus, differences in 1981 and 1982 density data may be
partially due to intraseasonal variations.

Gay whales were seen from5 mto 140 km from shore in water ranging from
4 mto 40 mdeep. At times, whales observed near the coasts appeared to be
resting on the bottom One cowcalf pair was seen apparently lying on the
bottom just off Cape Nome (Flight 28).

Gray whales that were sighted with mud plumes were assuned to be feeding.
Mud plumes are large billows of sedinent that in calmwaters (Beaufort 00 to
02) may retain their identifiable shape and subsurface discoloration for 5-10
mnutes and thus are excellent sighting cues (Figure 9). Md plunes also
attract feeding birds (Harrison, 1979), which aids sightability. Gay whales
often were sighted soon after we started seeing plumes. Thus, plunme-only
sightings were recorded this year, and though they are not included in our
distributional or density data, we feel they are good indicators that gray

whal es were present.

Overall, 45% (n = 320) of the gray whal es observed were feeding. O the
gray whales seen in the cChirikov Basin, 48% (n = 199) were feeding. In May-
July 1981, approximately 63% (n = 318) of the gray whales seen in the Chirikov
Basin were associated with mud plumes. This conparison suggests that gray
whal e utilization of specific feeding areas may be nore variable within or
between years than previously assumed.

Annual differences and/or intra-seasonal variation nmay also account for
the surprising nunber (32% of all grays seen) of grays encountered off Cape
Li sburne and between wWainwright and Peard Bay on 31 July. These whal es proba-
bly noved north through the Bering Strait sonetine between late May (when only
two gray whal es were observed near St. Lawrence Island, Flight 21) and early
July (when we began our surveys). No net northward novenent was evidenced by
gray whales we saw in the southern Chukchi Sea or the Chirikov Basin area
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during July. The headings of gray whales sighted during four transect surveys
in blocks CC G and H are presented in Table VII. The gray whales in block C
exhibited headings in all directions (ZX = 9.0,pP< .50, n = 23), while the
headi ngs of those whales in blocks G and H were significantly clustered about
226" T {Laubscher-Rudolph R=170°, n = 11, p < .005).

Thirty-eight percent (n = 111) of the gray whales encountered from Cape
Li sburne north on our 31 July coastal survey were feeding. This also con-
trasts with June-July 1981 data, where none of the gray whales seen north of
69°N latitude were feeding; all were resting or swimming. Wile mgjor gray
whal e feeding areas have been documented in the northcentral and northwestern
Bering Sea, as well as the southwestern cChukchi Sea (Votrogov and
Bogoslovskaya, 1980; Bogoslovskaya et al., 1981), there generally has been a
noti ceabl e absence of evidence of feeding in coastal areas on the eastern side
of the Bering and Chukchi Seas. Such feeding patterns are consistent with the
report by Stoker (1981) regarding the lack of benthic infauna in the eastern
Beri ng/ Chukchi continental shelf. Variable current flow through the Bering
Strait possibly caused a change in the benthic community this year, thus
possi bly yielding an abundant infauna al ong the northeastern Chukchi Shel f.

Whal es that were not feeding this year were swinmng very slowmy (less
than 1 kmh) in all directions, or resting. Several underwater blows by
whal es rising vertically in the water colum to breathe were observed. Sono-
buoys were dropped near gray whales off Southeast Cape, St. Lawence Island on
24 July (Flight 30) and near gray whales (including calves) off Point Lay on
31 July. No sounds were recorded on either date.

Gay Wale Calves

O 320 gray whales seen, 19 were calves, for a gross annual recruitnent

rate (GARR) of 5.94% (nunber of calves/total nunber of whales). On 31 July,
18 of the 111 whales sighted (16% were calves. This was the highest gray

whal e calf count on any one day or area that we have encountered. The cowcalf
pairs were in close proximty (within 5 nm and in some cases nearly touching.

45



N. Bering Sea

S. Chukchi:

Dat e Fit. Block C (n = 23) Dat e Fit. Block G, H (n= 11)

7-19 29 270° 7-18 28 2600
150° 230°
150° 180°
180° 180°
180° 210°
340° 250°
030° 240°
190" 240°
040°
240°
240°

7-24 30 330° 7-30 31 250°
330° 160°
260° 0900
210"
3600
230°
270°
2600
250°
120"
080°
250°

Table VII. Gay whale headings in the northern Bering (block C

and sout hern Chukchi (bl ocks G and H) Seas.
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These pairs consistently responded to the aircraft, though we renmained at 335
m altitude or higher throughout our observation. Wen the aircraft overflew a
cowcalf pair, the adult would nove over the calf, or the calf would swim
under the adult, such that the calf was nearly totally hidden (Figure 10).

This response was seen each tine the aircraft was near a cowcalf pair and
suggests that some hidden calves may have not been counted.

In July, gray whales with calves appeared to be a geographically separate
group. Eighteen calves were anong the 111 gray whales distributed between
Cape Lisburne and wainwright, While only 1 calf was seen in a total of 209
whal es sighted between St. Lawence Island and 50 km southwest of Pt. Hope.
There was roughly a 150 km separation between the first sighting of the group
of 111 gray whales seen on 31 July and our nost northerly gray whale en-
countered prior to that date.

Wiile a possible increase in prey availability (for which the only evi-
dence is the presence of the feeding whales) accounts for the presence of
i ncreased nunbers of gray whal es al ong the northeastern Chukchi Sea coast, it
does not explain the high calf count observed there. Segregation of cow calf
and/or female groups in gray whales in northern latitudes has not been docu-
mented as a conmon occurrence as, for exanple, it has in sperm whales,
Physet er macrocephalus (Best, 1979). Such segregation in feeding gray whale

groups may be an extension of a segregation found in migrating grays. “The

mgration is in fact a procession of gray whales segregated according to age
and sex. Fenales with calves apparently travel [in spring] farther offshore

than the rest of the herd.” (Sumich, 1976, p 233-34). If this segregation
trend continues it would not be surprising to find large nunmbers of cows with

calves, and possibly other adult fenmles, together on the feeding grounds.
Responses to Aircraft
Gray whales were seen on 9 flights, but responses to the aircraft were

observed on only 5. For all age/reproductive classes, 102,or 32% (n = 320)
of the gray whal es encountered responded to our aircraft (Table VIII).

47






rgure (0. Gray whale calf partially hi dden by adult whale in response to aircraft, 31 July [ 982.

The response of gray whales to our aircraft was nost dramatic when calves

were present as previously discussed.

In these sanples, 73% (n = 120; Flights
28 and 32) responded.

In gray whal e sightings where no cal ves were present,

likely responses were observed for 15% (n = 99; Flights 29-31) of all whales
when the aircraft was at 305 maltitude.
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No. observed No. responses % of total

#T/#C #T/#C response
Flight 28 9/1 2/1 22
Flight 29 54/ 0 8/0 15
Flight 30 4210 6/0 14
Flight 31 3/0 1/0 33
Fl ight 32 111/18 85/1 8 77

Total grays on

response flights 219 102 47
Total grays/season = 320 102 32

Table VIII . Gay whale responses to aircraft on 5§ 2£ 9
flights where response was seen. Average altitude 305 m
#T = total nunber, #C = total calves.

Injured Gay Whales and Carcasses

A gray whale observed on 31 July was listing to its right side and
appeared sick or injured, although no wounds or disfigurements were seen.
This whale was within 0.25 km of the beach north of Wainwight (70°48.4'N,
159°37.5'w) and in water 3 to 5 mdeep. As we flew over, the whale thrashed
the water with it flukes, but these motions appeared to be ineffective in
moving it. \Wen we left the area this whale was still on its side in very
shal | ow wat er.

Ei ght gray whale carcasses were observed either floating or beached on
shore in the northern Bering and Chukchi Seas. Their positions are listed in
Table 1x and shown in Figure 8. 1w of the carcasses seen floating north of
St. Lawence Island appeared to have part of their heads and lower lips torn
away, possibly as a result of killer whale (O cinus orca) predation. A chase

sequence of gray whales by killer whales was observed in waters north of St.
Lawence Island in 1981 (Ljungblad and Moore, 1983 in press). The cause of
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Dat e Fit. No. , No. Posi tion Comment

July 11 25 1 64°24.9'N, 167°41.5'W Fl oating
July 12 26 1 63°14.5'N, 168°37.2'W Fl oating, head wounds
July 15 1 64°22,9'N, 165°49.4'W Fl oating, 10 mlong
lower lip torn away

July 19 29 1 66°35.4'N, 164°08,7'W Beached

1 64°45.2'N, 68°42.6'W Fl oating, 13 m |ong
July 23 * 1 62°44.6'N, 68°44.8'W Floating, 6.5-7 mlong
July 31 32 1 68°21,2'N, 66°37.2'W Beached

1 68°39,7'N, 166°14.8'W Beached

*ADFG - Al aska Departnent of Fish and Gane sighting
Table I X Locations of gray whale carcasses, (N=8).

nmortality for the remaining six carcasses can not be speculated. The car-
casses seen on the beach had reached an advanced stage of deconposition.

Qt her Species

Belukha whal es (Del phi napt erus leucas)

Three belukha whal es were seen cl ose together off the southeast coast of
St. Lawrence Island on 24 July. These whales were swi nmng away from the
island and dove in apparent response to the aircraft. One belukha carcass was
observed on the beach north of Shishmaref on 19 July at 66°34.6'N, 163°46.1'W.

It is not presently known what portion of the Bering Sea popul ation of
belukha whales migrates fromthe Bering Sea, through the Bering Strait, and
Chukchi Sea, and into the Beaufort Sea. Though we saw only 3 belukha in the
Bering Sea in July of 1982, over 130 belukhas were seen feeding near the Yukon
River delta in July of 1981. The popul ation of belukhas that occurs within
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the Bering Sea appears to be conposed of resident and migratory groups. The
Al aska Departnent of Fish and Game reports a resident stock of 1,000-1,500
belukhas occurs in the Bristol Bay-kuskokwim Bay area year around (Klinkhart,
1966).  Unknown numbers of belukhas apparently overwinter in the Bering Sea
north of Bristol Bay (Fay, 1974). Mst of these animals probably mgrate
north with the bowheads as the ice recedes in the spring, while a portion of
this subgroup renmains in the Yukon Delta region or Kotzebue Sound area

M nke whal e (Balaenoptera acutorostrata)

One m nke whale was seen by an LG observer in the northern Bering Sea at
65°51,9'N, 169°09'w on 11 July. The nminke was sw nming southwest but was not
resighted. Mnke whales have been seen in these waters in previous years

Unidentified cetaceans

One unidentified cetacean was seen in block H on 30 July. This whale may
have been a gray, but only the blow and part of the head were seen 3-4 km from
the plane and the whale could not be positively identified

Pi nni peds

Pi nni peds were seen on every flight in July except Flight 28 in blocks G
and H  Except for two bearded seals that remained at the surface nearly al
seal s encountered in open water dove in response to the aircraft and were
recorded as “unidentified pinnipeds." Notably, there were many seals, as well
as about 100 live walruses (on ice floes) north of Wainwight in the same
general area as the already nentioned concentration of gray whales seen on

31 July. The count of pinnipeds and walruses was probably low on that day
because we were concentrating our efforts on the gray whales

Wal rus carcasses were seen floating nearshore and on the beaches from

Nome to Barrow in July. Approxinmate counts of beached carcasses by area are
presented in Table X.  Areas of concentration included the northern Seward

Peninsula, Baldwi n Peninsula and the coastline from Shesualek to Cape
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Li sburne. W also saw many floating walrus carcasses near King Island and
several in block Hthat are not represented in Table X. A large proportion of
the dead wal ruses had been decapitated.

ll\:lé)t Coastline Nunber
28 S. Seward Peninsul a 7
29 N. Seward Peninsul a 171
31 Bal dwi n  Peni nsul a 39
32 Cape Krusenstern - Pt. Barrow 62

Table X Beached wal rus carcass count* (n=279).

“Approxi mate count only. observer priority always given to live ani mals.
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FALL (AuGUST, SEPTEMBER, OCTOBER)

Survey Effort and Rationale

Line transect and search surveys were flown in the Beaufort Sea between 2
August and 17 Cctober. In August and early September, surveys were concentra-
ted in the eastern U S Beaufort Sea, in anticipation of intercepting the
westward bowhead migration. Transect surveys were flown in blocks 4 through 9
in August and early Septenber and distributed between 1 through 12 in md to
| ate September. Often, several adjoining blocks were flown successively, if
one block was east or west of another, or combined, if one block was north or
south of another.

I N early september, concurrently with this study, MVS inplenmented a plan
to regulate seasonal drilling on the outer continental shelf |ease areas.
This plan, developed in consultation with National Marine Fisheries Service
(NMFS), required a daily flow of information fromthe survey teamto appro-
priate mMs and NMFS authorities throughout Septenber. Thus, on a daily basis,
data on location of survey efforts; weather and ice conditions; and whale
sightings, behavior, and headings were conveyed as requested. |In addition,
information obtained from the surveys was conmunicated directly to the scien-
tific team nonitoring the interaction of whales and geophysical vessels
(N642).

Flight effort in Cctober, was concentrated in the western half of the
Al askan Beaufort Sea and the northern Chukchi Sea to nonitor the bowhead
mgration as it noved along the Al askan Coast. Line transect surveys in
blocks 1, 3, 11, 12, and M were flown (Flights 76-87). (One flight was com
pleted in block 6, as well as a search survey in the MacKenzie Bay-Herschel
Island area. This effort was designed to assess the distribution and relative
abundance of bowhead whales during the latter part of their fall mgration
across the Beaufort Sea and into the Chukchi Sea. From6 to 15 Cctober, N642
flew transect surveys also to obtain general distributional information and
augnent coverage of the Beaufort Sea to the east (Flights 88-94).
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Weat her conditions often determned which blocks were surveyed, where
transects legs were truncated, and when flights were curtailed. ©n occasions

when conpl ete transect surveys could not be flown due to fog, the aircraft was
flown along the edge of the fog to assess the ice coverage or to search for
whales. During the 78-day fall season, we did not fly a total of 28 days
(35.99%: 21 (26.9% due to weather, 4 (5.19% due to aircraft naintenance, and
1 (1.3% because the aircraft was on loan to the polar bear tagging project.
Also, the pilots required 2 rest days.

O her factors also hanpered flight efforts. The requirenent of an ade-
quate fuel reserve on landing (for use if an alternate landing site was chosen
due to weather) shortened sone surveys. Darkness limted five flights, and
the closing of the principal airstrip (Barter Island) limted one. Throughout
the surveys, the aircraft attenpted to avoid all whaling activity and areas

where hunting may have been taking place

Survey Conditions Sumary

Ice conditions in the Beaufort Sea remmined heavy into early August. A
narrow 1- to 5-km band of open water extended from the shore north to an ice
field of 7/170 to 9/10 coverage. Mst ice near the shore (south of 70°30'N
latitude) in early August was old, broken shorefast ice and was often dirty
and broken into pieces snmaller than 50 m on the longest axis. Ilce north of
70°30'N | atitude appeared to be |less fragnented. Large pieces of pancake ice
up to 300 mw de, were not uncommon. Up to 9/10 coverage of new ice was

common in areas surveyed north of 70°30'N |atitude.

By mi d-August, ice conditions began changing rapidly. The ice was nelt-
ing and being noved dranmatically fromday to day by both w nds and currents
Ext ensi ve open water east of 140°w | ongitude and patches or swaths of open

wat er near 70°30'N | atitude were observed. Ice coverage of greater than 9/10
was present north of 72°N latitude but contained open areas as wide as 1 km

These rapidly changing ice conditions were exenplified by the fact that on 16
August at 70°30'N | atitude between |ongitude 140°w and 143°w there was 9/10
coverage, while on 21 August this area was ice free and open.
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in Septenber the ice continued to nove and melt. The eastern Beaufort
Sea contained areas of heavy (7/10 - 10/10), nedium (4/10 - 6/10) and light
(1/10 - 3/10) ice coverage and sone open water (Figure 11), and the inside of
the barrier islands was conpletely clear of ice by 4 Septenber. There were
some snmall patches of |oose broken shorefast ice 1 to 2 km wi de west of Barter
I sland, but no shorefast ice remained between Barter Island and Deadhorse.
Some snall pieces of multi-year ice were seen north of 72"N latitude between
140°w and 144°w | ongitude.

By the end of September, npst of the Beaufort Sea ice had nelted or blown
north so that open water stretched beyond the horizon at 72°N latitude as
observed from 300 m altitude. However, on calm nornings grease i Ce accunu-
| ated and was noted near the nainland in the Smith Bay and Canden Bay areas
and an approximately 10-kmw de strip of broken new ice was present east of
Pt. Barrow.

O fshore ice conditions in the Beaufort Sea remmined relatively open
through 3 Cctober. However, by 4 Cctober the nearshore ice cover was esti-
mated to be 9/10 in Smith Bay and the shall ow areas of Harrison Bay. New
grease ice and broken pancake ice of 7/10 to 8/ 10 coverage extended approx-
imtely 70 km offshore north of Harrison Bay. On 5 Cctober, ice coverage was
estimated to be 7/10 between 71°50'N and 72°00'N latitude in the western
Beaufort Sea, while a 1- to 2-kmwi de | ead remai ned nearshore at about the 20-
m isobath. By 9 Cctober ice cover was 8/10 to 10/10 between Smith Bay and Pt.
Barrow in the Beaufort Sea. In the Chukchi Sea ice cover was 8/ 10 to 10/10
between Pt. Barrow and wainwright, decreasing to approximately 4/10 directly
of f Wainwight, then increasing to 7/10 to 8/ 10 south to Pt. Lay. on 10
Cctober, ice cover was 9/10 to 10/10 from Pt. Barrow to Harrison Bay out to
71°20'N latitude. Observations of ice conditions in the Beaufort Sea between
10 and 15 Cctober are sunmmarized in Figure 12. After 9 Cctober, ice coverage
in the Beaufort Sea remmined 8/ 10 to 10/10. However, wind that shifted the
i ce caused daily changes in the positions of cracks and openings, prinmarily
along the 20-m isobath.
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Figure 12. lee conditions in md Cctober, 1982 after freeze-up began.
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Sea states during fall surveys ranged from a Beaufort sea state 01 (light
ripple, wind 1-6 knots) to 08 (high waves, foam wind 39-46 knots) but aver-
aged 03 (scattered whitecaps, wind 11-14 knots) te 05 (mmny whitecaps, W nd
19-24 knots). Sea states averaged Beaufort 05 to 07 (foam wi nd 28-33 knots)
on Flights 74 and 75 in the Beaufort Sea.

Distribution and Relative Abundance

Line transect surveys flown in blocks 1 through 12 and M from 1 August
t hrough 17 Cctober provided the bowhead distributional data depicted in rigure
13.  Overal 1, 222 sightings of 490 bowhead whales were made during our tran-
sect surveys. This includes two sightings of four bowheads nade by the survey
crew on N642 (see Flights 88-94). In August (Figure 13-black) bowheads were
primarily found approximately 50 to 200 km of fshore in blocks 6-9. A few
bowheads were al so found near the shore along the eastern edge of block 5. In
Septenber, (Figure 13-red) nost sightings were between 30 and 75 km from
shore. By Cctober (Figure 13-green) sightings were nore evenly distributed
away from land as the bowheads entered the Chukchi Sea and headed sout hwest.
The distance from shore of sightings is shown for each nonth in Figure 14.
Overall, 64% of our fall sightings were 20 to 50 km offshore, or roughly
between the 10 m and 60-m i sobat hs.

Ice coverage did not linit the whales’ distribution in fall (Table X).
In early August 82% (n = 88) of the whales were found in 7/10 to 10/10 ice
coverage and 6% (n = 6) were found in 0/10 to 3/10 ice coverage. Al whales
in Septenber were found in light ice coverage or open water even though heavy
ice coverage still existed offshore. They were found nore in heavy ice

(63.6% n = 28) in Cctober as freeze-up occurred.

Table Xi|I and Figures 15 through 18 summarize the number of flights nmade,
total flight hours, the number of bowheads seen and the sightings per unit
effort (SPUE) for each block, by month. The blocks are (roughly) delineated
bathymetrically as being shallow, transitional, or deep. The highest bowhead
count in August was in blocks 6 and 7 (Figure 15). In Septenber nost sight-

ings were in nearshore blocks with the highest count occurring in block 5,
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AUGUST SEPTEMBER OCTOE | . TOTAL
Bl ock | Dept h Bow- Bow- Bow-— Bow-
No. | Zone rlights|Hours | heads | SPUE | 71 ights | [ours heads | spPuE |Fl ights [Hours | heads | SPUE | Flights | [ours heads | SPUE
1 |shall ow 5 7.5 0 o 3 8.5 96 1.29 5 8.25 1 0.12 13 24.25 | 97 4.00
2 |Trans 3 4.5 0 0 | 1 1 1.0 0 0 0 0 4 5.5 1 0.18
3 | Shall ow 0 0 0 0 6 8.5 12 0. 65 3 4.25 9 2.12 9 22.75 | 21 0.92
4 | Shal | ow 8 |16.25 0 0 4 3.25 ! 0.08 6 9.25 3 0.32 18 38.75 4 0.10
5 | Shal | ow 6 |[18.75 22 1.17 7 0 8.0 9.0 6 12.75 6 0. 47 19 51.5 | 208 4.04
6 |Trans 8 |16.75 31 1.85 3 6.5 0 0 2 3.75 0 0 13 27.0 31 1.15
7 |Trans 9 15.75 90 5.71 1 3 0 0 0 0 0 0 10 18,75 90 4.80
8 |Deep 1 2 0 0 | 2 0 0 0 0 0 0 2 4 0 0
9 |Deep 1 3 2 0.67 1 3 4 1.33 0 0 0 0 2 6 6 1.0
o 10 |Deep 0 0 0 0 0 0 0 0 1 1.75 0 0 1 1.75 0 0
" 1 Trans 0 0 0 0 2 4.5 0 0 3 7.25 7 0.96 5 11,75 7 0.60
12 |Shallow 0 0 0 0 ! 3.0 2 0.67 2 4.5 5 1.11 3 7.5 7 0.93
Trans 0 0 0 0 1 3.25 1 0.31 2 5 4 0.80 3 8.2% 5 0.61
M | Shall ow 0 0 0 0 1 1.5 0 0 5 5.25 10 1.90 6 6,7¢ 10 1.48
Trans 0 0 0 0 0 0 o 0 5 12.0 3 0.25 5 12.0 3 0.25
Tota 1|Shal | ow 19 |425 22 0.52 22 4.75 | 291 4.49 27 44.25 34 0.77 68 151.5 | 347 2.29
Total |Transit: 1 20 |[37.0 121 3.27 8 8.25 2 0.11 12 28.0 14 0.50 40 83.2! | 137 1.64
Total |Deep 2 5.0 2 0.40 2 5.0 4 0.80 1 1.75 0 0 5 11.7¢ 6 0.51
GRAND | TOTAL 41 B4.5 145 1.72 32 '8 297 3.37 40 74 48 0.64 113 246.5 | 490 1.99
Table XI1. summary of effort, sightings and sightings per unit effort (SPUE)

for each survey block by nonth,

fall

1982.
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Figure 15. Flight effort and sighting summary by survey blocks#l-12 in the Beaufort Sea and block Min the

Chukehi Sea, August 1982.
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